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Abstract 

The global financial crisis emphasized the important role of the prudent monetary policy in supporting economic 

growth through maintaining price stability. The monetary policy operational framework that was designed in 

2008 was updated to include more instruments for managing monetary policy learning from the crisis lessons. 

Several studies analyzed various dimensions related to economic growth in Jordan such as Abdul-Khaliq, Soufan, 

and Abu Shihab (2013) and Assaf (2014), there were no studies that investigated the effect of monetary policy on 

economic growth in Jordan, at least recently, however. The study aims at measuring the effect of monetary policy 

instruments on the performance of Jordanian economy. Using quarterly data covering the period (2005-2015), an 

econometric model was examined using Vector Error Correction Model to assess the impact of monetary policy 

instruments on economic growth. The foremost advantage of VECM is that it has a nice interpretation of 

long-term and short-term equations. The results showed the existence of positive long-term and short-term 

effects of monetary policy instruments on the growth of real GDP. The model included three monetary policy 

instruments besides money supply. They are required reserve ratio, rediscount rate and overnight interbank loan 

rates as independent variables, and the real GDP growth as a dependent variable. The stationarity of the model 

time series was addressed. In addition, the stability of the model was tested using stability diagnostics tools. The 

results showed also an existence of inverse relationship between rediscount rate and economic growth in Jordan 

over both long and short terms. 

Keywords: monetary policy instruments, vector error correction model, economic growth, money supply, Jordan 

1. Introduction  

Interest in monetary policy has been growing since the last century, as the importance of monetary policy lies in 

its role in maintaining monetary stability in countries, maintaining the stability of the general level of prices of 

goods and services, in addition to maintaining the stability of the local currency exchange rates. Furthermore, 

central banks use monetary policy instruments to influence the level of liquidity and structure of interest rates in 

the banking sector in line with the requirements of monetary and banking stability and thus support economic 

growth. Monetary policy is important because it plays a vital role in the economic system by addressing 

imbalances in the monetary system that adversely affect growth rates and production level, employment, real 

income and wealth distribution. Hence, central banks contributes to achieving the goal of maintaining monetary 

stability through their role of monetary policy management.  

The Jordanian economy suffered from severe shocks during the period (2005-2015) because of the recent global 

financial crisis. Political and economic unrest in the Middle East adversely affected this small open oil importing 

emerging market economy country, this has shown the importance of monetary policy to achieve the economic 

and monetary stability by maintaining positive economic growth rates in the difficult circumstances surrounding 

the area. Therefore, the importance of research on the effectiveness of monetary policy tools to maintain positive 

economic growth rates has become evident. 

Few studies investigated the variables affecting economic growth in Jordan in general and the monetary policy in 

particular. For example, Assaf (2014) investigated the relationship between some macroeconomic variables and 

economic growth of Jordan using multiple linear regression and found that exports and inflation has a positive 
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impact on growth. While there was no statistically significant impact of foreign direct investment in economic 

growth (Assaf, 2014). 

Abdul-Khaliq, Soufan, and Abu Shihab (2013) used descriptive statistical analysis to examine the coribution of 

production factors to economic growth. And found that “… the rate of economic growth depends on the 

intensive growth which reflects on intangible aspects that does not reflect changes visible in the accumulation of 

factors of production rather than the expanded growth through increasing the capital and labor.”(Abdul-Khaliq, 

Soufan, & Abu Shihab, 2013)  

This study tries to pinpoint the role of monetary policy in achieving the desired levels of economic growth to 

come up with appropriate recommendations that might help policymakers assess the performance of monetary 

policy in Jordan. 

This paper analyzes the effect of monetary policy on economic growth in Jordan through an examination of the 

impact of monetary policy instruments on GDP growth. The study problem can be formulated in the question: 

What is the impact of changing monetary policy instruments on economic growth in Jordan? 

To answer this question, the paper tests the following four hypotheses: 

1) There is no long and short-term relationship between the Required Reserve Ratio and economic growth in 

Jordan. 

2) There is no long and short-term relationship between Money Supply (M1) and economic growth in Jordan. 

3) There is no long and short-term relationship between Weighted Average Interest Rates on Interbank and 

economic growth in Jordan. 

4) There is no long and short-term relationship between Re-Discount Rate and economic growth in Jordan. 

2. The Concept of Monetary Policy 

There are several definitions of monetary policy used by economists. These definitions varied in the economic 

literature. For example, According to Einsig (1954), “monetary policy includes all monetary decisions and 

measures irrespective of whether the aims are monetary or non-monetary, and all monetary decisions that aim at 

affecting the monetary system.” (Einsig, 1954). Monetary policy is defined by Patat (1987) as “work which is 

used to control the money supply by the central bank as a tool to achieve the objectives of economic policy.” 

(Patat, 1987).  

The importance of monetary policy that aims to achieve the important objective of the economies is to maintain 

monetary and economic stability by maintaining stability of the general price level and the stability of the 

exchange rate of the local currency, monetary policy enhances the economic growth thus the economic 

development as well. In addition, monetary policy maintains the soundness of banks and contributes to achieving 

the desired balance of payments. 

According to Glahe (1977), monetary policy relationship with economic growth and price level has been 

discussed with great interest by various schools of economic thought. The Keynesian school assumed that 

monetary policy affects income via interest rate tool and investment only, but a number of economists considered 

that it is a limited vision, for example, the pioneers of the New-Keynesian theory think that the changes in 

interest rates caused by changes in money supply in the market are the basis for monetary policy. According to 

this theory, the initial impact of monetary policy would be on the capital goods industry, and these changes result 

in changes in consumption and income through investment multiplier (Glahe, 1977). 

As for the Monetary School, it believes that the change in money supply is most closely associated with 

monetary policy. Where the money supply depends essentially on the assumption that individuals desire to save a 

certain percentage of their income. Through monetary policy and its ability to change the level of individual 

savings. Individuals will try to return to the same level of the desired disposable income. Consequently, this 

might result in a change in the behavior of individuals directly at the level of aggregate demand and prices. 

Monetary policy affects directly not only investment expenditures as the New Keynesian theory claims but also 

total expenditures.  

3. Literature Review 

Several studies investigated the relationship between the monetary policy and the economic growth. Friedman & 

Schwartz (1973) demonstrated that the change in money supply has a significant impact on the economy. Their 

work was based on an analysis of historical data for the United States, where they assumed that the growth of 

money supply has an impact on cash income and growth, Friedman and Schwartz noted a causal relationship 
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between money supply and economic activity. They also noted that the money supply is rises at the economic 

boom periods and declines at the economic downturn. They also reached that the peak in the rate of money 

supply precedes the peak in the economic cycle. In addition, the minimum rate of monetary growth precedes the 

minimum of economic activity in the economic cycle. Friedman and Schwartz concluded that the change in 

money supply caused no change in economic activity, but the causal relationship is going from the money supply 

to economic activity, and that any substantial change to the rate of growth of the money supply would cause a 

substantial growth in the growth rate of cash income. In addition, they emphasized that the growth rate of the 

money supply for long periods will manifest itself in a different rate of price change (Friedman & Schwartz, 

1973). 

The study of Chari et al. (1995) found that monetary policy contributes to determining inflation, where there is a 

negative relationship between inflation and the economic growth. The Increasing of the inflation rate by 15% 

leads to a decreased rate of economic growth between 0.2 - 0.7%. In this study, they used the growth in money 

supply to measure the correlation between inflation and economic growth, with the aim of comparing monetary 

policies between countries (Chari, Jones, & Manuelli, 1995). 

The study of Levine and Renelt (1992) concluded that countries that have achieved faster growth rates are the 

countries that have had an annual inflation rate of 12.34% per year, While those countries that grew more slowly 

had 31.13% annual inflation rate (Levine & Renelt, 1992). 

Easterly, King, Levine, and Rebelo (1994) found similar results, where the countries with the fastest growth, 4%, 

had an annual inflation rate of 8.42%, and countries with slow growth had 16.50% inflation rate. The study 

found that countries with the fastest growth had high investment ratios of GDP and low market interest rates, and 

the study showed that the relationship between inflation and growth explained that the differences in monetary 

policies are important determinants in economic growth performance (Easterly, King, Levine, & Rebelo, 1994). 

Basu (2001) argued in his study that required reserve ratio could accelerate economic growth through public 

spending (Basu, 2001). 

Balogun (2007) used Generalized Least Square (GLS) method to explore the relationship between monetary 

policy and economic growth in West African countries using money supply, rediscount rate, credit to private and 

government sectors and exchange rate. He showed that monetary policy was a source of stagnation as it hurt real 

domestic output of these countries (Balogun, 2007). 

The study of Nouri and Samimi (2011) examined the impact of money supply as a measure of monetary policy 

on the Iranian economy growth using OLS, the results shows a significance and positive relationship between 

Money supply and economic growth in Iran (Nouri & Samimi, 2011). 

Fasanya and Onakoya (2013) used VECM to measure the impact of monetary policy on economic growth in 

Nigeria. The results showed the existence of long-term relationship among the variables, also the study shows 

that the inflation rate, exchange rate and external reserve are significant monetary policy tools that drive 

economic growth in Nigeria (Fasanya & Onakoya, 2013). 

Precious and Palesa (2014) used a VECM model to explore the role played by monetary policy tools in 

influencing economic growth in in the South African economy, the study showed that money supply, exchange 

rate and REPO rate are insignificant monetary policy tools that drive economic growth in South Africa whilst 

inflation is significant (Precious & Palesa, 2014). 

Lacker (2014) showed that the impact of monetary policy on the real economy is limited. This can be explained 

by the IS-LM model. For example, if central banks use expansionary monetary policy by open market operations 

lead to right ward shift in LM curve, this mean that interest rate decreases and the GDP goes up. However, these 

consequences are considered as a temporary short-run effect of monetary policy. Then the price level would 

increase (Lacker, 2014). 

Algahtani (2015) found in his study that an increase of 1% of the Saudi Interbank Offered Rate (SIBOR) leads to 

decline in the GDP in quarter 2 and quarter 3 by -0.090% and -0.095% respectively in the Saudi Economy 

(Algahtani, 2015). 

Whereas this paper focuses on interest rate as a monetary transmission channel, there are of course other 

transmission mechanisms of monetary policy than the interest rate channel. Mishkin (1996) discussed various 

monetary policy transmission channels, including interest rate channel, the channels operating through other 

asset prices and credit channels (Mishkin, 1996). Other than interest rate channels, the discussion of these 

channels is, however, beyond the scope of this paper. Regarding the interest rate channel, Taylor (1995), through 

surveying the literature on interest rate channels, found a strong empirical evidence of interest rate channels 
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through affecting consumption and investment (Taylor, 1995).  

4. The Evolution of Monetary Policy and Its Operational Framework in Jordan (2005-2015) 

4.1 The Traditional Monetary Policy Instruments 

The Central Bank of Jordan (CBJ) modified these instruments several times during the study period in light of 

many developments in the Jordanian economy and according to the level of foreign exchange reserves, current 

account deficit and inflation. In addition, it has created a conducive environment to stimulate economic growth 

and provided the required credit cost suitable for various economic activities.  

Table 1 illustrates the most prominent developments in five instruments, or tools, of monetary policy. They are 

rediscount rate, overnight repurchase agreements rate (repo), overnight deposit window rate, required reserve 

ratio and overnight interbank lending rate.  

Discount rate is the interest rate at which the central banks charge commercial banks for short-term loans. Repo 

rate is the rate at which the central bank lends short-term money to the banks against securities. Overnight 

deposit window rate is an instrument of monetary policy that is controlled by central banks that allows eligible 

institutions to borrow money from the central bank, usually on a short-term basis, to meet temporary shortages of 

liquidity caused by internal or external disruptions. Required reserve ratio is the fraction of deposits that central 

bank require a bank to hold in reserves and not lend out. If the required reserve ratio is 0.1, this means that a 

bank must hold 10.0% of each JD it has in deposit in reserves, but can lend out 90.0% of this JD. Overnight 

weighted average interest rates on interbank loans, or simply interbank lending rate is the rate of interest charged 

on short-term loans made between banks.  

As seen from Table 1, the rediscount rate has been declining since 2006 (except in 2012). This rate declined from 

7.50% at the end of 2006 to 3.75% the end of 2015. With respect to the overnight repurchase agreement rate, it 

was 7.50% and 8.5% at the end of 2005 and 2006 respectively, and decreased gradually until the end of 2010 to 

4.00% before returning to rise by the end of 2012 to reach 4.75%. However, the rate resumed its downward trend 

after the year 2012 to reach 3.5% at the end of 2015; the lowest price during the period (2005-2015). The 

relatively low rediscount and repos rates that characterized the period from 2012 until the end of the study period 

are attributed to several reasons. Most notably providing appropriate investment environment and stimulating 

economic activity after growth of foreign reserves and the relative decline in inflationary pressures, in addition to 

reducing the cost of borrowing for the public and private sectors that reflected positively on the aggregate 

demand.  

As for the overnight deposit window rate, its highest value was 5.25% at the end of 2006. However, it declined 

afterwards to settle at 2.00% at the end of 2010. It then resumed its upward trend in the next two years to reach 

4.00% at the end of 2012. This increase is attributed to several reasons, most notably the increase in the 

attractiveness of financial instruments, liberated Jordanian Dinar, the enhanced national savings and curbing any 

possible future inflationary pressures. In addition to sending messages to investors and bank customers about the 

attractiveness of the JD. It is worth mentioning that other tools were used in the same period in order to provide 

the required credit for economic activities at reasonable costs (interest rates). However, after 2012, the overnight 

deposit window rate dropped to 1.50% by the end of 2015 - the lowest in the study period. The required reserve 

ratio amounted to 8.00% during the period (2005-2007) and then rose in 2008 to reach the peak of 9.00% before 

declining to 7.00% that prevailed for the whole remaining study period.   

 

Table 1. Prices of monetary policy tools (2005-2015) (%) 

Year 
Required Reserve Ratio on 

Banks' Deposits 

Overnight Weighted Average Interest 

Rates on Interbank Loans 

Overnight Deposit 

Window Rate 

Interest Rate on 

Repurchase Agreements 

Rediscount 

Rate 

2005 8.00 4.60 4.50 7.50 6.50 

2006 8.00 6.50 5.25 8.50 7.50 

2007 8.00 5.20 4.75 6.75 7.00 

2008 9.00 4.70 4.00 6.00 6.25 

2009 7.00 2.70 2.50 4.50 4.75 

2010 7.00 2.20 2.00 4.00 4.25 

2011 7.00 2.90 2.25 4.25 4.50 

2012 7.00 4.30 4.00 4.75 5.00 

2013 7.00 3.80 3.50 4.25 4.50 

2014 7.00 2.90 2.75 4.00 4.25 

2015 7.00 0.22 1.50 3.50 3.75 

Source: (Central Bank of Jordan, Statistical Database, 2017). 
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4.2 Money Supply  

M1 amounted to about 9.9 JD billion in 2015 compared to 4.1 JD billion in 2005. While M2 approximated 31.6 

JD billion at the end of 2015 compared to 12.4 JD billions in 2005 (Table 2).   

Regarding the change in the money supply M1 and M2 during the study period, the rate of change of M1 

amounted to 11.0%. While the rate of change of M2 amounted 10.5%, the largest change in M1 amounted to 

27.2% in 2005, while the largest change in M2 approximated 17.3% in 2008 (Figure 1). It should be noted that 

the shrinkage in M1 at the end of 2012 relative to 2011 was a result of the decline in demand deposits in JD from 

4,252.2 JD million to 3,996.1 JD million. 

 

Figure 1. M1 and M2 (2005-2015) (y-o-y, %) 

 

Table 1. M1 and M2 (2005-2015) 

  M1 M2 

Year JD Million % JD Million % 

2005 4,061.3 

 

12,364.0 

 2006 4,566.5 12.4 14,109.7 14.1 

2007 4,833.1 5.8 15,606.8 10.6 

2008 5,573.0 15.3 18,304.2 17.3 

2009 6,039.5 8.4 20,013.3 9.3 

2010 6,550.0 8.5 22,306.7 11.5 

2011 7,271.5 11.0 24,118.9 8.1 

2012 7,211.1 -0.8 24,945.1 3.4 

2013 8,408.4 16.6 27,363.4 9.7 

2014 9,231.7 9.8 29,240.4 6.9 

2015 9,880.2 7.0 31,605.5 8.1 

 

4.3 Developing the Monetary Policy Operational Framework  

The CBJ continued to implement monetary policy to achieve monetary and financial stability in the Kingdom, by 

continuing to follow economic conditions and various relevant variables and then using all the tools available at 

the appropriate time for achieving those goals. These tools are divided into main interest rates and open market 

operations. Within the context of the CBJ’s strategy of continuous development of its monetary policy tools to 

achieve its objectives in line with the economic and monetary conditions, it has established an operational 

framework of monetary policy and its tools to determine their effectiveness in achieving the objectives of 

monetary policy.  

Because of the aforementioned revision, since 2012, the CBJ continuously review and update the monetary 

policy operational framework and its tools. The most recent update granted the commercial banks more 

flexibility in managing liquidity in line with financial and monetary conditions under the high volume of 

financing needs for Jordan. This has resulted in updating the operational framework for the new monetary policy 

tools discussed next. 

4.3.1 Temporary Open Market Operations  

These operations are designed to enhance open-market operations to influence the size of the excess reserves and 
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adjusting overnight interbank rates within the Corridor System and targeting market interest rates at the desired 

level of monetary policy, by introducing the securities repurchase agreements for a week to a month through 

auctions conducted by the Central Bank. 

4.3.2 Outright Open market Operations 

This tool provided the CBJ of the ability to access the money market as a seller and buyer of Government 

securities and guaranteed pump or withdrawal liquidity in accordance with the requirements of economic activity, 

and to enhance the role of the secondary market dealing in bonds. 

4.3.3 Currency Swap 

According to this tool, the CBJ made several foreign currency swaps in Jordanian dinars in response to requests 

by licensed banks to strengthen the dinar liquidity banks 

4.3.4 Corridor System 

Where this system is used in the implementation of monetary policy, price adjustment aims to influence on 

overnight interbank interest rate, which in turn affects interest rates in the market. The overnight deposit interest 

rate represents the floor of the system while the repurchase agreement interest rate represents the ceiling of the 

system. 

Figure 2 illustrates the principle of Corridor system, as seen from the figure that the overnight interbank interest 

rate moving between the overnight deposit interest rate and REPO. 

Figure 2. Overnight interbank interest rate, deposit interest rate and REPOs (2005-2015) 

 

4.3.5 CBJ Main Rate 

In the beginning of 2015, CBJ adopted this price as a main interest rate for managing the monetary policy. The 

CBJ main rate was decided to range between 2.5% and 2.75% (expressed in terms of REPOs for one week). This 

action aims to give clear signals about the stance of monetary policy and orientation about the domestic and 

international economic monetary and economic conditions. 

4.3.6 Certificates of Deposit 

To develop liquidity management tools to enhance the ability of banks to manage their liquidity efficiently and 

effectively, the Central Bank issued certificates of deposit with specific maturities and sizes in 2015 for the first 

time since 2008. This aims to attract part of the liquidity of banks through auctions within the range of pricing 

determined by the CBJ in accordance with the terms of this tool. 

It is worth mentioning in this regard that even though interbank lending rate is not a monetary policy tool, it is 

included in this study due to its importance as being targeted indirectly by monetary policy. 

5. Jordan Economy Developments During the Period (2005-2015) 

Table 3 and Figure 3 include some macroeconomic indicators for Jordan during the period (2005-2015), when 

the national economy suffered severe shocks. The study period can be divided into three phases, as follows: 

5.1 First Phase (2005-2007): High Growth – Moderate Inflation 

This period extends from 2005 to 2007. Before the global financial crisis, economic growth achieved high rates 

averaging 8.1%. Whereas average inflation rate reached 4.8% and the current account deficit averaged 15.4% of 

GDP, and the average public debt reached 76.4% of GDP in the same period. Finally, the average unemployment 
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reached high rates that amounted 14.0%. 

5.2 Second Phase (2008-2011) Low Growth – High Inflation 

During this period, the global financial crisis occurred and its consequences remained for several years. This 

crisis has overshadowed the national economy, and the GDP growth rate declined in this period significantly 

compared to the first phase, where the growth rate of GDP reached 4.4% on average, while the average inflation 

rate was 7.7%; With regard to unemployment rates, it had achieved an average 12.8%. Although the national 

economy was affected the global financial crisis, the average total debt amounted to 71.9% of GDP (less than the 

previous period (2005-2007)), as the average current account deficit reached 8% of GDP. Which is a clear 

decline compared to the previous period. 

5.3 Third Phase (2011-2015) Low Growth – Low Inflation 

The real economic growth during this period has been relatively modest since the beginning of the year 2011 

compared to average real growth during previous periods. The continuing negative impact of the global financial 

crisis, the crisis in the European region and the consequences of the crisis in Iraq and Syria led significantly to 

economic recession as evident by the decline in growth rates until the end of 2013. The average GDP growth rate 

was approximately 2.7%. Whereas the average inflation rate achieved a relatively low rate of 3.1% compared to 

its counterpart in the previous periods that reached 4.8% and 7.7% on average, respectively. Public debt 

averaged 83.3% of GDP during this period. While the average current account deficit approximated 10.4% of 

GDP. Perhaps the most prominent development during this period was the sharp increase in the population, as 

the number of Syrian refugees reached about 622.5 thousand refugees at the end of 2014 (about 96% of the total 

refugees in Jordan). Inevitably, this increase put a huge pressure on the Jordanian economy in various fields, 

especially in the fields of security, education, health. Besides increasing unemployment rate among Jordanians 

and, hence, adversely affected wage levels (Annual Report, Different years).  

 

Table 3. Some macroeconomic indicators for Jordan (2005-2015) 

Year 
Current Account 

(% of GDP) 

Public Debt 

 (% of GDP) 

Population  

(count, millions) 

Unemployment 

 (% of labor force) 

Inflation Rate  

(period average, %) 
GDP Growth (%) 

2005 -18.0 00.2 5.5 8..0 5.5 0.8 

2006 -11.5 3..5 5.. 8..2 ..5 0.8 

2007 -16.8 32.0 5.3 85.8 ..3 0.0 

2008 -9.4 .5.. 5.5 80.3 8..2 3.0 

2009 -5.2 .3.0 ..2 80.5 -0.7 5.5 

2010 -7.1 38.. ..8 80.5 ..0 0.5 

2011 -10.3 00.3 ..0 80.5 ..0 0.. 

2012 -15.2 03.2 ... 80.0 ..5 0.3 

2013 -10.3 02.8 ..5 80.. ..0 0.0 

2014 -7.3 02.0 ..3 88.0 0.5 5.8 

2015 -9.0 05.0 5.5 88.. -2.5  2.4 

Source: (Central Bank of Jordan, Statistical Database, 2017). 

 

 

Figure 3. Some macroeconomic indicators for Jordan (2005-2015) 
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6. Research Methodology and Econometric Model 

If series levels are non-stationary then estimated regressions involving the levels cannot be trusted (spurious 

regressions). Differencing the series to make them stationary is one solution, but at the cost of ignoring possibly 

important (so called “long run”) relationships between the levels.  

A better solution is to test whether the levels regressions are trustworthy (a situation called “cointegration”.) The 

usual approach is to use Johansen's method for testing whether or not cointegration exists. If the answer is “yes” 

then a vector error correction model (VECM), which combines levels and differences, can be estimated instead 

of a VAR in levels. If the answer is “no” then you are stuck with a VAR in differences. 

This study will use the VECM to measure the impact of monetary policy on economic growth in Jordan. This 

examines the linkage between short-term and long-term changes in the study variables during the adjustment 

process. Therefore, in order to reach to long-term balance, this model can be applied for small samples. 

According to Greene (2007), cointegration relationship is required (by Johansen method) before applying this 

model (Greene, 2018). 

Error correction method requires a mixture of information at levels and differences in the same equation, because 

the time series that is converted from nonstationary series to stationary series will lose important information on 

relationships between time series at the long term, the cointegration term is called Term Error Correction (TEC). 

The TEC relates to the fact that last periods` deviation from a long run equilibrium, the error, influences its short 

run dynamics. Thus, ECMs directly estimate the speed at which a dependent variable returns to equilibrium after 

a change in other variables. 

Using VECM in models targeting exploring the term relationships is a common practice in growth studies (e.g. 

(Kularatne, 2002), (Sun, Ford, & Dickinson, 2010), (Pradhan & Bagchi, 2013), (De Mello & Pisu, 2010), 

(Mahadevan & Asafu-Adjaye, 2007)). 

In light of the results of cointegration test, the long-run relationship will be tested by using VECM. This study 

uses the following model: 

𝐺𝐷𝑃𝑡 = 𝛽0 + 𝛽1𝐷𝐼𝑆𝐶𝑂𝑈𝑁𝑇𝑡 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑡 + 𝛽3𝑅𝐸𝑄𝑅𝐸𝑆𝑡 + 𝛽4𝑀1𝑡 + 𝜖𝑡              (1) 

Where: 

βs: Model parameters. t: Time series in years.𝜖𝑡: Random error. The model variables are shown in Table 3. 

 

Table 3. Variables used in VECM 

Variables 

GDP GDP Growth 

DISCOUNT Rediscount Rate 

INTER Overnight Weighted Average Interest Rates on Interbank Loans 

REQRES Required Reserved Ratio 

M1 The Growth of Money Supply M1  

 

The time series include quarterly data covering the period 2005-2015. 

6.1 Stationarity of the Time Series 

Before analyzing the results of the econometric model, the stationarity of time series must be tested to examine 

the presence of unit root problem in any of the model variables using ADF and PP test. As shown in  

Table 4, all variable became stationary when testing the first difference of the variables, except M1, it was 

stationary at level. 

 

Table 4. Stationarity testing using ADF and PP tests 

ADF Test Variable 

First Difference Level  

None C+T C None C+T C  

-5.80*** -5.87*** -5.94*** -1.53 -1.55 -1.02 RGDP 

-3.60*** -3.69** -3.57** -0.36 -3.44* -0.66 DISCOUNT 

-7.03*** -7.10*** -6.97*** -0.60 -2.44 -1.14 INTER 

-8.03*** -7.86*** -7.96*** -0.53 -3.08 -2.24 REQRES 

-11.85*** -11.72*** -11.80*** -2.09** -7.19*** -7.09*** M1 
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PP Test  

-6.46*** -11.37*** -8.42*** -2.13** -2.98 -1.92 RGDP 

-3.52*** -3.69** -3.47** -0.43 -3.19 -1.35 DISCOUNT 

-7.00*** -7.08*** -6.95*** -0.63 -2.63 -1.39 INTER 

-9.64*** -10.02*** -10.19*** -1.14 -3.08 -2.13 REQRES 

-15.37*** -16.36*** -15.81*** -4.65*** -10.22*** -6.91*** M1 

  Significant at 1%***, 5%** or  10%*. 

 

6.2 Cointegration Test 

To move forward using the VECM model, we must verify the existence of cointegration among nonstationary 

variables using Johansson test. If the cointegration among variables exists, then we can predict a long-term 

relationship. According to Johansson test, the null hypothesis include r or less cointegration relationships among 

variables, also we can test the speed of adjustment coefficient that provides a direct measure of the differentials 

in the adjustment processes. There are two types of Johansen test, either with trace or with eigenvalue. Table 5 

shows the results of those tests, as noted by Trace Test, there is at least one long-term relationship among 

variables while Maximum Eigenvalue test shows the existence of two long-term relationship at least among 

variables. Thus, we can use the VECM model.   

 

Table 5. Trace and maximum eigenvalue cointegration testing among nonstationary variables 

Unrestricted Cointegration Rank Test (Trace) 

Prob. 5% Critical Value Trace Statistic Eigenvalue Null Hypothesis 

0.0000 47.85613 75.74489 0.683037 None * 

0.0902 29.79707 27.48818 0.397974 At least  1 

0.6748 15.49471 6.175111 0.112074 At least 2 

0.2768 3.841466 1.182701 0.027767 At least 3 

Unrestricted Cointegration Rank Test (Maximum Eigenvalue( 

Prob. 5% Critical Value Max-Eigen Statistic Eigenvalue Null Hypothesis 

0.0000 27.58434 48.25671 0.683037 None * 

0.0472 21.13162 21.31307 0.397974 At least 1 * 

0.7428 14.26460 4.992410 0.112074 At least 2 

0.2768 3.841466 1.182701 0.027767 At least 3 

 

Regarding the calculation of the optimal number of lags (Lag Length Selection),  

Table 6, shows that the optimal number of lags using Akaike Information Criterion (AIC) and Hannan-Quinn 

Criterion (HQ) tests is five lags. However, when using the VECM model, one lag must be omitted. Therefore, 

the VECM model in this study will use four lags. It should be noted that choosing the number of lags depends on 

the frequency of the data. Usually a small number of lags is used for the annual data, and the largest number of 

lags is used for daily data, for example. 

 

Table 6. Lag length selection for VECM using AIC and HQ tests 

Lag AIC HQ 

0 -31.6028 -31.5263 

1 -35.4199 -34.9608 

2 -36.4212 -35.5795 

3 -36.7030 -35.4787 

4 -37.3480 -35.7410 

5 -40.4991 -38.5095 

 

6.3 Estimating the VECM Model 

Table 7 shows the Statistical Results of the Estimated Econometric VECM Model for economic growth in Jordan, 

where a table shows the short and long-term elasticities and the Term Error Correction. 

It also shows that the Term Error Correction is significantly negative, so that measures the speed of adjustment 

of imbalances in the short term to long term balance. This term contributes to explaining changes in economic 
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growth, so 53% of economic growth imbalances in the short term will be adjusted and corrected within two 

quarters (less than half a year).  

The results indicate the existence of an inverse long and short-term relationship between Rediscount rate and the 

growth of GDP, the elasticity of the long-term relationship is about 1.75. Thus, the decline in the price of 

Re-Discount rate by 10% (for example) will lead to a rise in economic growth by 17.5%. Furthermore, the 

results show the existence of a positive long and short relationship between overnight interbank rate and the 

growth of GDP, the elasticity of the long-term relationship about 0.70. Thus, the increase in the overnight 

interbank rate by 10% will lead to a rise in economic growth by 7%  

With regard to the Required Reserved Ratio, the results shows that there is a long and short term relationship 

between this instrument and the growth of GDP, the elasticity of the long term relationship about 0.06. Therefore, 

the increase in the Required Reserved Ratio by 10% will lead to a rise in economic growth by 0.6%. 

Finally, the results indicates the existence of a positive both long-term and short term relationship between the 

money supply growth (M1) and economic growth (GDP), the elasticity of the long-term relationship was about 

0.03. This means that an increase in the growth of money supply by 10.0% will lead to a rise in economic growth 

by 0.3%. 

6.4 Stability Test 

Finally, the study has examined the stability of the long-term parameters together with the short-term movements 

for the model. For test, we relied on cumulative sum (CUSUM) and cumulative sum squares (CUSUMSQ) tests 

proposed by Borensztein et al. (1998). These tests show any structural change in the data, in addition to 

clarifying stability and harmony between the long term and short-term parameters. We can verify the existence 

of structural stability for the estimated parameters if the plot of both tests CUSUM and CUSUM of Squares stay 

within the critical 5% level bounds (Borensztein, De Gregorio, & Lee, 1998). 

From Figure 4, it can be seen that the plot of CUSUM stays within the critical bounds, thus we can confirm the 

long-term relationships among variables, so the coefficient is stable. Figure 5 shows that CUSUMSQ exceeds the 

critical 5% bounds during the period (2009-2011). This can be explained by the Jordanian economy suffering 

from several severe shocks during this period, most notably from the repercussions of the global financial crisis 

that heavily the Jordanian economy substantially during the period 2009-2011. In addition, Jordan has been 

affected since the beginning of 2011 by other shocks that have adversely affected the national economy, mainly 

political and economic conditions in the Middle East and their repercussions.  

Furthermore, the National Electricity Company losses, hosting refugees and the increasing in the budget deficits 

have formed a pressure and burden on Jordan's economy. In addition, the decline in the national exports at the 

beginning of 2011, especially to and via the neighboring countries was due to the closure of border with Syria 

and Iraq, as the closing of borders with Syria and Iraq adversely affected Jordan’s external trade with these two 

countries (Financial Stability Report, Different years).  

 

Table 7. Statistical results of the estimated VECM model for economic growth in Jordan 

Variable Coefficient Standard Error t-Statistics 

Long-Term 

DISCOUNT(-1) 3.0283 0.1997 15.1650 

INTER(-1) -1.3241 0.1426 -9.2831 

REQRES(-1) 0.1060 0.2162 0.4904 

M1(-1) -0.0603 0.7593 -0.7593 

Short-Term 

CoinEq1 -0.5270 0.2498 -2.0191 

D(GDP(-1)) -0.5174 0.2563 1.4837 

D(GDP(-2)) 0.2089 0.2540 0.8227 

D(GDP(-3)) 0.0352 0.1269 0.2776 

D(GDP(-4)) -0.0129 0.1340 -0.0962 

D(DISCOUNT(-1)) 0.0537 1.1289 0.0475 

D(DISCOUNT(-2)) 0.2150 0.6210 0.3462 

D(DISCOUNT(-3)) -0.4876 0.6474 -0.7531 

D(DISCOUNT(-4)) -2.6211 0.5097 -5.1421 

D(INTER(-1)) 0.2927 0.4791 0.6109 
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D(INTER(-2)) 0.2519 0.5401 0.4664 

D(INTER(-3)) 0.4673 0.4627 1.0099 

D(INTER(-4)) 1.4031 0.3231 4.3433 

D(REQRES(-1)) 0.6052 0.4129 1.4657 

D(REQRES(-2)) -0.9494 0.3188 -2.9778 

D(REQRES(-3)) -0.2972 0.3897 -0.7628 

D(REQRES(-4)) -0.7666 0.3589 -2.1359 

D(M1(-1)) -0.1855 0.0505 -3.6777 

D(M2(-1)) -0.1293 0.0585 2.2126 

D(M3(-1)) -0.1633 0.0609 -2.6820 

D(M4(-1)) -0.1325 0.0530 2.4973 

C -0.0006 0.0013 -0.4421 

R2=0.90, Adjusted R2= 0.77, F-Stat. = 6.962928. 

 Autocorrelation LM Test: LM-Stat.= 22.3321, Prob.= 0.6165 

Normality Test: Jarque-Bera= 18.13588, Prob.= 0.0527 

 

Based on the results listed in Table 7, VECM model can be derived as follows: 

D(GDP)= -0.53*[-GDP(-1)+3.3*DICOUNT(-1)-1.32*INTER(-1)+0.11*REQRES(-1)-0.06*M1(-1)-0.07] 

D(GDP)=-0.53*GDP(-1)-1.75*DISCOUNT(-1)+0.70*INTER(-1)-0.06*REQRES(-1)+0.03*M(-1)+0.04   

 

 

Figure 4. Plots of Residuals CUSUM 

 

 

Figure 5. Plots of Residuals CUSUMSQ        
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7. Conclusions and Recommendations 

7.1 Conclusions 

This study investigated the effect of monetary policy instruments on the performance of the Jordanian economy 

(GDP growth). Using quarterly data covering the period (2005-2015), an econometric model was examined 

using Model VECM model to measure the impact of monetary policy on economic growth. The results showed 

the existence of positive long-term and short-term effect of monetary policy tools that included required reserve 

ratio, money supply (M1) and overnight interbank rates, on economic growth in Jordan. The results showed also 

an existence of inverse relationship between rediscount rate and economic growth in Jordan over both long and 

short terms.  

7.2 Recommendations 

The literature support the results of this paper, the interest rate mechanism is a “strong” mechanism as supported 

by the empirical literature (Taylor, 1995). However, generally, Papadamou, Sidiropoulos, and Spyromitros (2015) 

claim transparency plays an essential role in the transmission of monetary policy. They tested this preposition on 

emerging market economy countries, of which Jordan is one (Papadamou, Sidiropoulos, & Spyromitros, 2015).  

Besides, this study came out with the following recommendations: 

 It is important for the CBJ to continue using the appropriate monetary policy tools to support Jordan's 

economic growth taking into account economic and political conditions surrounding the Middle East region. 

 The study emphasizes the importance of the role of the Central Bank to stimulate the performance of the 

Jordanian economy. In addition to maintaining positive economic growth rates to enhance financial, 

monetary and economic stability and to provide an attractive investment environment. 

 It is important to coordinate between monetary and fiscal policies in support of Jordan's economy. 
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